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© Electrocardiographic data transmission system. 



© An electrocardiographic data transmission sys- 
tem using a telephone equipment includes an elec- 
trocardiograph (6) detecting a body surface potential 
signal varying with heart beats of the subject person 
(1) and outputting a sound pressure signal converted 
from the body surface potential signal into the tele- 
phone equipment (3), and a signal converter (10) 
coupled to the telephone equipment (5) of the speci- 
fied hospital (4) receiving the sound pressure signal 



from the electrocardiograph (6), and outputting the 
body surface potential signal converted from the 
sound pressure signal to the display (11, 12). The 
system enables immediate diagnosis by transmitting 
the electrocardiographic data of the subject person 
(1) who falls into an urgent condition outside of the 
hospital (4) via telephone equipment (3, 5, 7, 8, 9) in 
real time to the cardiographic data analyzer (11) of 
the hospital. 
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The invention relates to an electrocardiographic 
data transmission system, in particular using tele- 
phone equipment to transmit the body surface po- 
tential of the subject person outside of a hospital 
via telephone line to an electrocardiogram analyzer 
of a hospital in real time which displays the elec- 
trocardiographic wave, thus enabling a doctor of 
the hospital to diagnose the circulatory function of 
the subject person. 

Conventionally, a Holter cardiograph is used 
when the circulatory function of the subject person 
is diagnosed with an electrocardiogram. With the 
Holter cardiograph, it is necessary to record on the 
electromagnetic tape of the Holter cardiograph the 
cardiographic data of the subject person for 24 
hours or 48 hours in succession, set the tape on 
the electrocardiogram regenerator installed in the 
hospital to regenerate the cardiographic data and 
display the cardiographic wave. 

The recording means of the cardiographic data, 
as described in the above, needs a long time for 
recording and regeneration of the tape. Therefore, 
the problem is that it cannot cope with an urgent 
situation since a long lapse occurs before starting 
diagnosis of circulatory function of the subject mat- 
ter. 

According to the present invention there is 
provided an electrocardiographic data transmission 
system for use with telephone equipment compris- 
ing: 

an electrocardiograph provided with electrodes 
for detecting a body surface potential signal vary- 
ing with heart beats of a subject person and output- 
ting a sound pressure signal converted from the 
detected body surface potential signal and which 
can be transmitted via a telephone; 

a signal converter for connection to telephone 
equipment to receive the sound pressure signal 
transmitted via the telephone system from the elec- 
trocardiograph and outputted from the receiving 
telephone equipment and to output a body surface 
potential signal converted from the sound pressure 
signal; and 

a display which receives the body surface po- 
tential signal outputted from the signal converter 
and displays the electrocardiographic wave of the 
subject person. 

Thus the invention provides means enabling 
immediate diagnosis by transmitting the electrocar- 
diographic data of the subject person via telephone 
equipment in real time to the cardiographic data 
analyzer of the hospital. 

The system may also include a first telephone 
equipment at the side of the subject person for 
transmitting via a telephone line the sound pres- 
sure signal from the electrocardiograph set on a 
telephone transmitter, and a second telephone 
equipment for receiving the sound pressure signal 



in correspondence with the call from the telephone 
equipment at the side of the subject person via the 
telephone line. 

Conveniently the cardiograph is adapted to be 

5 attachable to a telephone transmitter with one 
touch e.g. by press-fitting over the mouthpiece. 

According to the electrocardiographic wave sig- 
nal transmission system using the telephone equip- 
ment constituted as above, the family of the sub- 

10 ject person who complains suddenly a pain in the 
chest, for example, calls up the telephone of the 
specified hospital for diagnosis of the subject per- 
son via the subject person's home telephone, tell- 
ing to transmit the body surface potential signal of 

ts the subject person. Then, the electrocardiograph is 
set on the transmitter of the subject person's home 
telephone with one touch and the electrocardio- 
graph is held to the chest of the subject person. 
The electrocardiograph detects the body surface 

20 potential signal varying in accordance with the 
heart beats, converts the signal to the sound pres- 
sure signal and inputs to the transmitter. This 
sound signal is transmitted to the telephone equip- 
ment of the hospital in the form of an electric signal 

25 transmittable via telephone line. The receiver of the 
electric signal in the hospital is set on a signal 
converter and the receiver outputs the sound pres- 
sure signal to the signal converter. The signal con- 
verter being inputted the sound pressure signal 

so converts the sound pressure signal to the body 
surface potential signal, outputting to the display 
which displays the electrocardiographic wave of the 
subject person, thus enabling to analyze the cir- 
culatory function and diagnose the subject person. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

An embodiment of the invention is now ex- 

40 plained with reference to a system diagram which 
illustrates an overall constitution of an electrocar- 
diographic data transmission system using a tele- 
phone equipment. 

When a subject person 1 happens to complain 

45 a pain in the chest, for example, the system of the 
invention functions as follows; 

Using a telephone equipment 3 in a home 2 of 
the subject person 1, a telephone equipment 5 of a 
hospital 4 diagnosing the subject person 1 is called 

so up, telling that the body surface potential signal of 
the subject person 1 is immediately transmitted as 
the electrocardiographic data. Then, an electrocar- 
diograph 6 is set on a telephone transmitter 3A of 
the telephone 3, holds the electrocardiograph 6 to 

55 the chest of the subject person 1 , detects the body 
surface potential as an electrocardiographic data, 
converts the signal to the sound pressure signal 
which can be transmitted via the telephone equip- 
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ment 3, inputs the sound pressure signal to the 
telephone transmitter 3A, thus transmitting to the 
telephone equipment 5 of the hospital 4 via the 
transmitter 3A, the telephone 3, telephone line 7, 
telephone exchange 8, and telephone line 9. The 
sound pressure signal is outputted from the re- 
ceiver 5A of the telephone 5, after answering the 
call from the telephone 3, and inputted to a signal 
converter 1 0 connected with the receiver 5A of the 
telephone 5. The sound pressure signal is demodu- 
lated to the body surface potential of the subject 
person 1 via the signal converter 10. The demodu- 
lated body surface potential of the subject person 1 
is inputted to an electrocardiogram analyzer 11 to 
display the electrocardiogram of the subject person 
1 and analyze the status of circulatory function. 

In the system functioning as above, the elec- 
trocardiograph 6 is provided with electrodes to 
detect the body surface potential signal varying in 
accordance with heart beats of the subject person 
1, converting the body surface potential signal de- 
tected to the sound pressure signal transmittable 
via the telephone equipment 3 and outputting the 
sound pressure signal. The cardiograph can be set 
on the transmitter 3A of the telephone equipment 3 
with one touch and electric cells are contained as 
power source therein. 

The signal converter 10 is constituted to be 
easily connected with the receiver 5A of the tele- 
phone equipment 5 and to convert the sound pres- 
sure signal outputted from the receiver 5A to the 
electric signal using, for example, piezoelectric ele- 
ments of high precision. 

The electrocardiogram 11 is connected with a 
printer 12 so that the cardiogram according to the 
body surface potential signal of subject person 1 
may be printed out. In accordance with the analysis 
by the electrocardiogram analyzer 11 or examining 
the cardiogram printed out, the circulatory function 
for the subject person 1 can be diagnosed. 

According to the invention described in the 
above, the body surface potential signal of the 
subject person can be transmitted to the elec- 
trocardiographic data analyzer of the hospital via 
the telephone equipment, therefore a doctor of the 
hospital can diagnose the subject person who falls 
into an urgent condition outside of the hospital. 

Claims 

1. An electrocardiographic data transmission sys- 
tem for use with telephone equipment compris- 
ing: 

an electrocardiograph (6) provided with 
electrodes for detecting a body surface poten- 
tial signal varying with heart beats of a subject 
person (1) and outputting a sound pressure 
signal converted from the detected body sur- 



face potential signal and which can be trans- 
mitted via a telephone (3); 

a signal converter (10) for connection to 
telephone equipment (5) to receive the sound 
5 pressure signal transmitted via the telephone 

system (7, 8, 9) from the electrocardiograph 
(6) and outputted from the receiving telephone 
equipment (5) and to output a body surface 
potential signal converted from the sound pres- 
10 sure signal; and 

a display (11, 12) which receives the body 
surface potential signal outputted from the sig- 
nal converter (10) and displays the electrocar- 
diographic wave of the subject person (1 ). 

75 

2. An electrocardiographic data transmission sys- 
tem according to claim 1 , further comprising a 
first telephone equipment (3) at the side of the 
subject person for transmitting via a telephone 

20 line (7, 9) the sound pressure signal from the 
electrocardiograph (6) set on a telephone 
transmitter (3A), and a second telephone 
equipment (5) for receiving the sound pressure 
signal in correspondence with the call from the 

25 telephone equipment (3) at the side of the 
subject person (1) via the telephone line. 

3. An electrocardiographic data transmission sys- 
tem according to claim 1 or 2 wherein the 

30 cardiograph (6) is adapted to be attachable to 

a telephone transmitter (3A) with one touch. 
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